A case of attachment and complete engorgement of a Rhipicephalus sanguineus (Latreille, 1806) nymph on a woman with severe pain shortly before nymphal drop-off is described. The pain continued for about 2 weeks after tick removal. Apparently, this is the fi rst documented case of human adverse reaction developed at the very last stage of engorgement of nymphal R. sanguineus. The infestation most likely took place inside the enclosed household garden in the southern area of Jerusalem where the woman took care of the plants. The importance of immature R. sanguineus ticks in attacking humans is discussed.
The brown dog tick (or kennel tick) Rhipicephalus sanguineus (Latreille, 1806) has great medical and veterinary signifi cance, being the vector and reservoir of many human and animal pathogens (Walker et al. 2000 , Parola and Raoult 2001 , Uspensky 2008 . Dogs are the main hosts of both adult and preadult parasitic stages of the tick. Adult R. sanguineus can also feed on many other mammals, such as goats, sheep, cattle, horses, ungulates, wild carnivores, cats, hares and hedgehogs; preadult ticks were found on shrews and many rodents (Filippova 1997 , Walker et al. 2000 . Ticks in all parasitic stages can also attack and bite humans though R. sanguineus is not considered by many authors as having a close affi nity to humans (Nelson 1969 , Walker et al. 2000 , Parola and Raoult 2001 , Parola 2004 . There is even a statement in some text-books that this tick does not bite humans at all (Randall 1998).
The case described below took place in the southern area of Jerusalem in early September. Late at night, a woman of 67 suddenly felt terrible pain in the back part of her right shoulder. With the aid of the mirror she saw a tick attached to her body at the site of pain. She tried to remove the tick but could only take off the main part of the body (idiosoma), which she preserved. The tick hypostome imbedded in the cement substance was left in her shoulder. At the tick attachment site the woman felt some formation. She tried to remove this formation and succeeded during the next day. During the next days, the woman constantly felt pain in her right shoulder, which was very strong when moving her right hand. The area of tick attachment looked very infl amed and reddish. The pain continued to increase when moving her right hand and especially under a hot shower. Because of the pain, the woman could not sleep on her right side.
Ten days after the event took place, the infl ammation and redness were absent and only two uneven injuries on the skin, about 1 cm apart, were seen in the area of tick attachment. The woman still felt some pain but much less than in the beginning. The pain completely disappeared 2 weeks after the event. Regretfully, the woman did not visit her doctor and make any blood tests. The remains of the tick body were identifi ed by I. Ioffe-Uspensky as the engorged nymph of R. sanguineus ready to drop-off. The duration of nymphal feeding in this species is about 4 days (Ioffe-Uspensky et al. 1997). The woman had never previously been bitten by R. sanguineus but in her youth when she worked in the Southern Ural Mountains (Russia), she was bitten couple of times by adult Ixodes persulcatus Schulze, 1930 without any adverse reaction.
Rhipicephalus sanguineus is included in the list of tick species that have been implicated in causing toxicosis in their hosts but for which neither conclusive experimental data (Mans et al. 2004 ) nor conclusive reports on cases with humans (Müller-Doblies and Wikel 2005) exist. The indication that the secretion of neurotoxin coincides with a defi nite repletion phase is limited to female ticks only and has nothing to do with our case dealing with a nymphal tick. To my knowledge, no signifi cant data concerning any human adverse reaction after R. sanguineus attachment have been reported. The statement that R. sanguineus "has been found to contain the toxin which produces tick paralysis in humans" (Masters 1960 ) is unsupported by evidence. Human anaphylaxis caused by Rhipicephalus ticks bites in Spain (Acero et al. 2003 , Valls et al. 2007 ) cannot be reliably attributed to R. sanguineus since there are three species of Rhipicephalus in the country that can attack people (R. sanguineus, R. turanicus Pomerantsev, 1936 and R. bursa Canestrini et Fanzago, 1878) . In the fi rst of these papers the tick was classifi ed as Rhipicephalus sp. while the identifi cation of the ticks as R. sanguineus in the second paper was questioned by Dantas-Torres (2008) . The elucidation of the authors that the ticks identifi ed as R. sanguineus parasitized goats (Valls 2008) , which is more typical of R. bursa, only increases doubts on the correctness of identifi cation.
Thus, in the case described, severe pain after R. sanguineus nymph attachment that appeared at the very last stage of nymphal engorgement and continued for 2 weeks after tick removal seems to be the fi rst documented event of its kind. The response cannot be explained by infection related to the tick's hypostome left in the woman's body since the pain appeared earlier and only because of this pain was the woman able to fi nd the tick. It is impossible to say whether the woman's reaction is an allergic one or due to the toxic components of tick secretory products. Apparently, such a response is very rare. The presence of two similar injuries near each other may indicate that there were two nymphs attached, one of which dropped-off earlier without causing any reaction.
The woman and her husband occupy a large fl at on the ground fl oor of a 4-story building. There is an exit from the fl at to a small, enclosed garden (about 120 m 2 ), which has a wire netting fence with a fairly large mesh size. The woman is a gardening enthusiast and every day goes out into the garden to take care of the plants. For several days previous to the event, she left the fl at only for the garden. The couple has not had a dog for 5 years but there are a number of domesticated dogs in the vicinity. Several years ago there were many hedgehogs in the area. However, many stray cats have appeared in the area during recent years and the hedgehogs have disappeared. The cats regularly go into the garden and even try to penetrate the fl at.
The woman's infestation most likely took place inside the enclosed garden. Gardening activities even in urban areas can be a cause of human infestation by ticks (McLaughlin 2002 , Gritsun et al. 2003 . Unfed nymphs molted from engorged larvae could be dropped-off from the dogs and crawled for several metres inside the garden. Urban rodents could also be a source of dispersal for immature ticks. One more possibility may be connected with stray cats that recently became the main pests in the area. There is an opinion that because of their fastidious grooming habits cats are rarely infested with ticks (Irwin and  Jefferies The persistence of stray cats in penetrating into household gardens and human dwellings followed by tick attachment to a human was recorded by Shimizu et al. (2000) . Cats are known as hosts of R. sanguineus (Filippova 1997) . They are regularly parasitized by this tick inside its reproductive range, especially in areas frequented by dogs.
Rhipicephalus sanguineus has been considered by many authors as a species which rarely attack humans. In the recent most comprehensive monographs concerning Rhipicephalus (Filippova 1997 , Walker et al. 2000 , man is mentioned as a possible host of the tick but only of the adult stage. However, cases of nymphal and even larval R. sanguineus attacks on humans have been documented in a number of publications. In the USA such facts were mentioned, among others, by Carpenter et al. (1990) , Slaff and Newton (1993), Campbell and Bowles (1994) , Harrison et al. (1997) , Merten and Durden (2000) . In Europe such attacks were mainly documented in the Mediterranean (Gilot et al. 1990 , Manfredi et al. 1999 ). An extreme case of multiple nymphal attacks on a homeless man in Marseille followed by his death from Mediterranean spotted fever (MSF) was described by Hemmersbach-Miller et al. (2004) . Preadult tick attacks on humans are also known from Africa and Asia (Dilrukshi et al. 2004 , Okoli et al. 2006 . In addition, the correlation found between the time of the highest prevalence of immature ticks and human morbidity by MSF (Gilot et al. 1990) shows that the epidemiological importance of preadult R. sanguineus has been underestimated.
Undoubtedly, this tick has an obvious preference for dogs as hosts in all developmental stages. In urban areas, the occurrence of the ticks and human cases of tick-transmitted diseases are closely connected with the presence of dogs (Tringali et al. 1986 , Wilamowsky et al. 1999 , Uspensky and Ioffe-Uspensky 2002 , Mouffok et al. 2006 . However, when dogs are absent [or treated with acaricide (Černý 1985) or repellents (Parola 2004) ], R. sanguineus can attack many other hosts including humans. According to my own observations (unpublished), adult ticks in Israel attack people very aggressively either in the fi eld when dogs are absent or under conditions of very high tick density even when dogs are available as hosts. As for unfed preadults, they can easily be overlooked because of their small size. It was shown that the size of R. sanguineus preadults is among the smallest as compared with other tick species (Ioffe-Uspensky et al. 1997 ). An important point is that an attached tick is not disturbed by showering or bathing , Shimizu et al. 2000 as happened in the case described above.
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